Time-course of nigrostriatal neurodegeneration and neuroinflammation in the 6-hydroxydopamine-induced axonal and terminal lesion models of Parkinson's disease in the rat.
The pathogenesis of Parkinson's disease is thought to involve a self-sustaining cycle of neuroinflammation and neurodegeneration. In order to develop novel anti-inflammatory therapies to break this cycle, it is crucial that the temporal relationship between neurodegeneration and neuroinflammation is characterised in pre-clinical models to maximise their predictive validity. Thus, this study aimed to investigate the progression of neuroinflammation relative to nigrostriatal neurodegeneration in the two most commonly-used rat models of Parkinson's disease. Male Sprague-Dawley rats were lesioned by terminal or axonal administration of 6-hydroxydopamine, and were sacrificed for quantitative immunohistochemistry (to assess nigrostriatal integrity (anti-tyrosine hydroxylase), microgliosis (anti-OX42) and astrocytosis (anti-GFAP)) at 6 h 24 h 72 h or 2 weeks post-lesion. Following terminal lesion, dopaminergic deafferentation of the striatum was evident from 6 h post-lesion and was accompanied by microglial and astroglial activation. Dopamine neuron loss from the substantia nigra did not occur until 2 weeks after terminal lesion, and this was preceded by microglial, but not astroglial, activation. Following axonal lesion, retraction of nigrostriatal terminals from the striatum was not observed until the 72 h time-point, and this was associated with a slight astrocytosis, but not microgliosis. Degeneration of dopaminergic neurons from the substantia nigra was also evident from 72 h after axonal lesion, and was accompanied by nigral microgliosis and astrocytosis by 2 weeks. This study highlights the temporal relationship between neurodegeneration and neuroinflammation in models of Parkinson's disease, and should facilitate use of these models in the development of anti-inflammatory therapies for the human condition.